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Abstract 
High speed electric trains involve a mature technology certain to become the sustainable system for rapid long 
distance and high volume passenger and freight transportation in the Americas.  Many countries have high speed 
trains, and the costs are low.  Estimating the possible travel times is easy, and travel times are shown for a number of 
sample trips.  For many trips it will be faster, cheaper, and much more comfortable to go by train than by plane or car.  
Tourists will have many tourist attractions only a short train trip apart.  The longest passenger trip shown, from 
Anchorage in Alaska to Rio Gallegos in southern Argentina, will take about 55 hours. 
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High speed trains, zero carbon footprint 
1. Introduction 
At present planes, cars, trucks, boats and many trains run on petroleum liquid fuels, and in the future 
that will no longer be affordable or even possible.  Biofuels cannot help much.  It has been estimated that 
to fly the expected fleet of A-380 planes at capacity on biofuels might take all the farmland of France.  
Exorbitant costs will make air travel a luxury used mostly where trains cannot go.  High speed electric 
trains involve a fully mature technology that can use power generated by the wind, PV panels, solar 
thermal energy, hydroelectric dams, and geothermal sources with a carbon footprint of zero.  The trains 
can carry an enormous passenger and freight load, providing the only long term solution for speedy long 
distance high volume transportation in the Americas.  Many are still uncertain on the type of service one 
can get from high speed trains, but that is not really necessary, since one can determine the likely travel 
times quite easily.  Some examples are given of the travel times one can expect between some cities.  The 
maximum travel time between the east coast and the west coast in the USA would be about 15 hours.  
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From Anchorage in Alaska (61 degr. 11 min. N) to Rio Gallegos in southern Argentina (51 degr. 37 min. 
S) would take about 55 hours. 
 
To determine the train performance between any pair of cities one can find the great circle (i.e. 
shortest) distance using the website http://www.freemaptools.com.  The shortest distance is often quite 
close to the final track distance.   A track that on the average travels at an angle of 30 degrees to the 
shortest line is only 15% longer than the shortest distance.  One may have to follow the shore or the 
politics, or to go around a bay, or to bend with a peninsula, but these effects can often be estimated.  As an 
example, the shortest distance between Los Angeles and San Francisco is 559 km, and the planned high 
speed track length is 695 km, 24 % longer.  The train travel time is expected by the California high speed 
track designers to be 2 hours and 42 minutes at 257 km/hr.  If this track is long and the train is slow it may 
be because it had (and continues to have) an enormous amount of emotional and selfish political 
opposition and it has to service many cities directly to make everybody happy.  Later trains in the 
Americas are bound to be faster.  For other city combinations the average speed can be taken from the 
Chinese Beijing to Guangzhou train which travels 2300 km in 8 hours at an average speed of 287 km/hr.  
High speed trains in China have few stops.  Slower local trains serve to connect all of the cities. 
 
Using the internet-posted train schedules of Europe, Russia, China, and Japan, one can find the local 
ticket cost per passenger kilometer for the different classes of passenger accommodations.  Typical high 
speed passenger trains are currently running at 300 km/hr, with plans to go up to 400 km/hr.  The 
magnetic levitation train between Shanghai and its airport travels at 431 km/hr.  Freight trains might go at 
most half as fast, and would run only when the grid had excess power. 
 
Natural obstacles are often of no great concern because the enormous passenger and freight capacity 
provided by high speed trains can justify the construction of expensive tunnels and bridges.  A high speed 
train grid will make it possible to ship many millions of passengers and many millions of tonnes of freight 
quite rapidly, all with a carbon footprint of zero.  If very long train bridges have been made and if train 
tunnels have been made or are being made under the English Channel and under the Dardanelles Strait 
and under very long stretches of mountains in Switzerland, trains surely can be made to cross the Panama 
Canal, the Andes mountains, or any river in the Americas.  It will certainly be desirable to choose the 
most cost-effective crossing point for any tunnel or bridge instead of crossing in a random location, but it 
is unlikely that there will be any tunnel or bridge that will be terribly hard or prohibitively expensive to 
build. 
 
Many railroads were built long ago, with the infrastructure later being built around them.  In the 
Americas virtually all the high speed railroads will have to be built to serve current infrastructure that was 
very unwisely built around the automobile – often involving very destructive and unsustainable urban 
sprawl.  In many places the cheapest way to handle a city or a suburb may simply be to tunnel under it, 
especially if that can be done without disturbing the buildings or facilities at ground level, and without 
having any real estate costs. 
 
It does not require a huge list of city combinations to show clearly what can be expected.  Table 1 
below shows the travel time for a number of city combinations, and it will be easy to determine the travel 
time for other inter-city travel.  The table shows the great circle distance (i.e. the shortest distance between 
the cities), the extra percentage of distance estimated to be necessary because of the geography, and then 
the travel time needed at 287 km/hr. 
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Table 1.  Overview of the Approximate Travel Times to be Expected For Some Inter-City Runs of High 
Speed Trains in the Americas at 287 km/hr 
 
Cities Connected by Train Time Min. Dist. Add. Dist. Travel  
 
Los Angeles to San Francisco 
 
Anchorage (USA) to Rio Gallegos Arg.) 
 
New York to Los Angeles 
 
Montevideo to Santiago 
 
Boston to Washington 
 
Boston to Miami 
 
Lima (Perú) to Miami 
 
Mexico City to Cancún 
 
Rio de Janeiro to Caracas 
 
San Diego to Seattle 
 
San Diego to Sacramento 
 
Buenos Aires to Rio de Janeiro 
 
Los Angeles to Las Vegas 
 
 
     559 km 
 
14,420 km 
 
3,936 km 
 
1,390 km 
 
   635 km 
 
2,030 km 
 
4,220 km 
 
1,297 km 
 
4,522 km 
 
1,712 km 
 
760 km 
 
1,969 km 
 
368 km 
 
 
+24% 
 
+10% 
 
+10% 
 
+10% 
 
+15% 
 
+15% 
 
+30% 
 
+10% 
 
+20% 
 
+15% 
 
+20% 
 
+10% 
 
+10% 
 
 
2 h 42 min 
 
55 h 15 min 
 
15 h 5 min 
 
5 h 20 min 
 
2 h 30 min 
 
8 h 10 min 
 
19 h 10 min 
 
4 h 58 min 
 
18 h 50 min 
 
6 h 50 min 
 
3 h 10 min 
 
7 h 30 min 
 
1 h 25 min 
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Conclusions and Recommendations 
 
A simple process is shown and illustrated for making rapid estimates of the approximate travel time to 
be expected using high speed trains for travel in the Americas.  It is essential for the public to be aware of 
the usefulness of such trains as soon as possible, for a well designed high speed train grid is urgently 
needed in the Americas.  There must be serious and infallible robotic controls in much of the future 
transportation.  The recent train accident in Spain, causing 79 fatalities, involved a train driver talking on 
the phone who ignored three warnings to slow down and entered a curve with a speed limit of 80 km/hr at 
190 km/hr.  The train did not really get derailed – it just flew off the track.  The Exxon Valdez petroleum 
tanker, with an alcoholic captain who was drunk at the time, ran into an island and caused a huge crude 
petroleum spill.  It must be made quite impossible for a train to enter a curve at an excessive speed, and it 
must be made quite impossible for a petroleum tanker to run into an island.  That is easy. 
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